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CHAPTER  I 


INTRODUCTION  AND  STATEMENT  OF  PROBLEM 

One  of  the  important  factors  affecting  the  promotion  of  pupils  in 
the  primary  grades  is  that  of  reading  achievement..  Even  in  the  upper 
grades,  reading  limits  the  success  attainable  in  other  subjects. 

Studies  of  school  records  have  shown  more  failures  in  reading  than 
in  any  other  school  subject.  In  graae  one,  progress  in  reading  is 
usually  the  sole  basis  for  promotion.  The  fact  that  many  children  fail 
to  be  promoted  demonstrates  the  importance  of  effective  initial  teach- 
ing to  inculcate  proper  reading  habits;  also,  the  importance  of  knowing 
which  pupils  are  going  to  have  difficulty  in  learning  to  read  prefer- 
ably before  they  start  to  study  reading.  Inherent  in  any  preventive 
program  is  the  prognostic  test. 

Research  indicates  that  pupils  are  frequently  grouped  into  sec- 
tions on  the  basis  of  scores  obtained  in  mental  tests  with  the  expec- 
tation that  those  in  any  one  section  will  progress  at  approximately 
the  same  rate  in  their  school  v/ork.  Further  research  has  shown  there 
is  a wide  range  in  the  correlations  between  mental  tests  and  reading 
achievement.  A most  important  value  of  standard  mental  testing  is  its 
use  in  the  diagnosis  of  the  capacity  of  pupils.  This  should  be  used  to 
indicate  the  relationship  between  achievement  and  capacity,  and  the  ex- 
tent to  which  poor  work  is  caused  by  incapacity. 

In  recent  years,  as  a result  of  studies  in  child  development  show- 
ing that  children  vary  in  physical  and  mental  development,  the  need  for 
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a preparatory  or  readiness  period  to  formal  instruction  in  reading  has 
been  stressed.  It  is  even  more  essential,  say  researchers,  to  diagnose 
potential  difficulties  before  a new  process  is  studied,  as  it  is  to 
diagnose  a condition  after  the  difficulty  has  developed.  No  child 
should  have  to  experience  failure  in  skills  he  is  not  yet  ready  to 
le arn. 

Today,  evaluation  of  the  ability  to  learn  is  recognized  as  an 
essential  pert  of  a guidance  program,  and  since  studies  indicate  that 
at  present  there  is  considerable  difference  between  pupils'  attain- 
ment on  mental  tests  and  their  achieve  ent  in  reading,  it  v/ould  suggest 
that  the  abilities  tested  in  intelligence  tests  are  not  identical  with 
the  abilities  necessary  for  achievement  in  reacing. 

Excepting  the  variable  factors  such  as  teacher  ability,  method  of 
instruction,  health,  attendance,  background  of  child,  his  attitude 
towards  school,  which  would  account  for  some  of  the  difference  between 
intelligence  tests  and  reading  ability,  it  would  seem  that  more  than 
a single  summary  score  on  a mental  test  is  needed  to  predict  reading 
achievement. 

Although  where  is  no  unanimity  among  psychologists  regarding  the 
exact  definition  of  intelligence,  there  is  substantial  agreement  that 
intelligence  is  not  a unitary  trait,  but  a composite  whose  elements 
may  be  tested. 

Reading  readiness,  like  intelligence,  is  also  composed  of  a com- 
posite and  complex  number  of  factors  upon  which  success  in  reading 
depends.  vYhile  research  is  agreed  on  the  necessity  of  a reauiness 
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period,  studies  reveal  that  failure  is  usually  aue  to  a matrix  of 
factors.  Some  investigators  stress  the  significance  of  a single  factor, 
and  that  predicting  reading  achievement  by  stressing  single  factors  or 
an  incomplete  combination  of  factors  found  in  "readiness  tests"  has 
proven  unsuccessful.  Hence,  more  recent  studies  stress  the  complexity 
of  the  problem  and  the  need  for  more  thorough  study.  Such  study  is  now 
under  way  ana  each  year  sees  succeeding  changes  and  additions  to  the 
present  field  of  knowledge. 

The  Problem 

The  present  investigation  is  an  attempt  to  evaluate  the  Thurstones' 
Tests  of  Primary  Mental  Abilities  as  a test  not  only  of  intelligence, 
but  for  the  purpose  of  determining  which  pupils  have  the  ability  neces- 
sary for  successful  reading  in  graae  one.  In  other  words,  how  far  does 
this  test  measure  reading  readiness,  ana  what  is  the  relationship  be- 
tween reading  achievement  and  the  Primary  Mental  Abilities  as  postulated 
by  the  authors  in  this  test?  Also,  since  many  research  workers  from 
nursery  schools  through  secondary  schools  report  variances  in  reading 
achievment  for  boys  ana  girls,  whet  sex  differences  do  this  test  reveal? 
Does  this  test  show  differences  in  its  use  v.ith  pupils  of  various  socio- 
economic levels? 

Because  of  the  number  and  complexity  of  the  factors  upon  which 
reading  success  depends,  it  is  possible  in  one  study  to  consider  only 
a part  of  them.  This  study,  therefore,  will  concern  itself  chiefly 
with  those  factors  pertinent  to  the  Tests  of  Primary  Mental  Abilities. 
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The  related  research  may  be  classified  under  the  following  head- 
ings : 

1.  Intelligence:  Its  Nature  and  Nurture 

2.  The  Value  of  Intelligence  Tests  in  Prognosis 

3.  Reading  Readiness  Factors 

4.  The  Value  of  Reading  Readiness  Tests  and  Factors  Influencing 
the  Prediction  of  First  Graae  Achievement 
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CHAPTER  II 


REVIEW  OF  RELATED  RESEARCH 


Today,  evaluation  in  the  testing  and  measurement  program  is  a 
recognized  function.  This  is  especially  important  in  the  field  of 
reading  which  plays  such  a vital  part  in  the  school  curricula,  yet 
has  been  characterized  by  a sizable  percentage  of  failure,  particu- 
larly in  grade  one  where  reading  progress  is  usually  the  sole  basis 
for  promotion.  (Reading  failure  above  grace  one  is  not  within  the 
scope  of  this  study). 

In  support  of  the  high  incidence  of  reading  failure  Betts^  re- 
ports that  from  eight  to  forty  per  cent  of  the  children  in  the  first 
grade  fail  to  be  promoted,  with  boys  comprising  sixty  to  eighty  per 
cent  of  the  retarded  reading  population. 

Percival^  studied  school  failures  and  concluded  that  reading 
was  responsible  for  ninety-nine  per  cent  of  the  failures  in  grade 
one  in  cities,  and  for  ninety-five  per  cent  in  rural  schools. 

Reed^  found  that  approximately  one  out  of  every  six  children  in 


^Emmett  A.  Betts.  Foundations  of  Reading  Instruction , American 
Book  Company,  Boston,  1946,  p.  29. 

p 

W.  F.  Percival.  A Study  of  the  Causes  and  Subjects  of  School 
Failure  , University  of  California  Printing  Office,  EerkeTey", 
California,  1926. 

^Mary  M.  Reed.  "An  Investigation  of  Practices  in  First  Grade 
Admission  and  Promotion,"  Contributions  to  Education,  Wo.  290. 
Bureau  of  Publications,  Teachers  College,  Columbia  University, 

New  York,  1927. 
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the  low  first  grade  and  one  out  of  every  eight  in  the  high  first  grade 
failed  to  be  promoted. 

A-*-  good  reaaer  is  defined  as  a child  who  reacs  according  to  his 
ability.  A poor  reader,  therefore,  is  one  who  reads  at  a level  below 
his  capacity  for  reading. 

Durrell^  states: 

...  a child  is  said  to  be  seriously  retarded  in 
reading  when  his  reading  achievement  is  a year  or  mere 
below  his  mental  age.  However,  a child  in  first  grade 
who  is  six  months  behind  is  much  more  seriously  retarded 
than  a sixth-grader  who  is  a whole  year  behind. 

He^  suggests  that  most  problems  in  reading  can  be  traced  to  a poor 

beginning,  with  difficulties  increasing  as  the  child  progresses  through 

the  grades.  However,  this  does  not  mean  that  first  grade  teaching  is 

exceptionally  poor  but  that  confusions  and  difficulties  appear  early 

in  the  reading  process  anu  that  for  this  reason,  special  effort  should 

be  made  to  analyze  them  ana  to  provide  for  individual  differences  early 

in  the  first  year. 

The  above  evidence  plus  the  voluminous  body  of  educational  liter- 
ature concerning  first  grace  reading  failure,  indicates  the  serious- 
ness of  the  problem  as  well  as  the  concern  of  parents  and  teachers  for 
implementing  & preventive  program;  for  failure  in  the  early  graces 

x Virgil  E.  Herrick.  "The  Weeds  of  Poor  Readers,"  Supplementary 
Educational  Monographs,  Vol.  V.,  University  of  Chicago  Press',  (.December, 
l$-±3  p.'  225. 

^ Donald  D.  IXirrall.  Improvement  of  Basic  Reading  Abilities, 

World  Book  Company,  New  *0rk,  1940,  pT~278 . 
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Ibid.,  p.  279. 
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produces  psychological  and  emotional  blocks  to  progress  which  are  ' 
difficult  to  overcome  and  in  many  cases  are  unnecessary  and  prevent- 
able-*- . 

Predicting  reading  achievement  in  the  first  grade  by  either  an 
intelligence  test  or  a reading  readiness  test  or  both  is  an  accepted 
procedure  in  some  schools,  although  many  schools  find  two  tests  im- 
practical from  the  standpoint  of  expense  and  time  involved.  For  this 
reason,  if  a preventive  program  is  to  he  implemented,  any  measure 
■which  can  provide  the  teacher  with  an  intelligence  quotient  anu  a dia- 
nostic  inventory  of  each  pupil’s  readiness  for  reading  at  the  the  beginn- 
ing of  the  school  year  merits  attention. 

The  Study 

The  purpose  of  this  study  is  to  find  out  how  accurately  Thurstones’ 
Tests  of  Primary  Mental  Abilities,  an  Intelligence  test,  (age  5-6) 
predicts  reading  success  in  grade  one;  and  to  determine  by  the  sub- 
tests how  well  each  pupil  has  been  conditioned  either  in  the  home  or 
in  the  kindergarten  in  the  skills  necessary  for  beginning  reading. 

"Since 2 many  of  the  factors  of  reading  readiness  are  frequently 
part  of  an  intelligence  test,  it  can  rs&dilly  be  seen  that  an  intell- 
igence test  designed  for  primary  or  kindergarten  children  is  in  effect 
a readiness  test." 

^ Bernice  Factor.  "Preventing  Reading  Failures  Beforo  First  Grade 
Entrance,"  The  Elementary  English  Review,  XVII:  (April,  1940). 

2 Josephine  iWcCarthy.  Construction  and  Evaluation  of  a Test  of 
Reading  Readiness,  Unpubl is h e d Ma s te r ’ s Thosis,  Boston  University, 

School  of  Education,  1941 
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The  above  statement,  based  on  research,  and  the  fact  that  many 
educators  recommend  either  an  intelligence  test  or  a reading  readiness 
test  to  predict  reading  achievement,  sugrest  a relationship  between 
the  factors  of  readiness  and  intelligence.  A review  of  the  literature 
pertaining  to  these  factors  as  well  as  to  the  literature  regarding  the 
efficiency  of  the  prediction  of  pre-reading  tests  and  intelligence 
tests  to  reading  achievement  would,  therefore,  be  helpful. 

Intelligence  : Its  Nature  and  Nurture 

"Intelligence,"  says  Ross^  "is  the  innate  capacity  to  learn, 
particularly  to  learn  the  academic  tasks  imposed  by  the  school  . . . 
Intelligence  test  situations  should  call  for  imagination,  judgment 
and  reasoning." 

Stodoara^  defines  intelligence  as 

the  ability  to  undertake  activities  that  are  characterized 
by:  (l)  difficulty,  (2)  complexity,  (3)  abstractness,  (4) 

economy,  (5)  adaptiveness  to  a goal,  (o)  social  value,  (7) 
the  emergence  of  originals,  and  to  maintain  such  activities 
under  conditions  that  demand  a concentration  of  energy  and 
a resistance  to  emotional  forces  . . . But  the  above  have 
not  been  included  save  accidentally  in  any  existing  test  or 
testing  program. 

Binet^  defined  intelligence  in  terms  of  a trinitarian  concept: 

(l ) the  capacity  to  think  along  a definite  direction,  (2)  to  make 


C.  C.  Ross.  Measurement  in  Today's  Schools,  Prentice -Hall , Inc., 
1941,  74  “ 

2 George  D.  Stodaara.  The  Meaning  of  Intelligence,  Macmillan  Company, 

1943,  p.  40  * 

3 Frank  N.  Freeman.  Mental  Tests : The ir  History,  Principl os  and 

Applications,  (Revise d Edition ) , Houghton  Mifflin  Company,  Boston,'  1939 
p.  248 


adaptations  to  a given  end,  (3)  to  criticize  solutions. 

For  the  Stanford  revision  of  the  Bimet-Simon  Scale,  Terman^ 
defined  intelligence  as  "the  ability  to  do  abstract  thinking."  He 
relied  upon  three  criteria  of  intelligence,  namely,  age  increase, 
coherency,  and  world  success. 

Thurston®2 * 4 5-  says,  "Intelligence  may  be  defined  as  the  composite 
of  abilities  for  acquiring  knowledge  of  various  types." 

Spearman^  proposed  a factor  theory  of  intelligence,  listing  a 
"G"  or  general  factor  which  might  be  called  energy;  many  "£"  or  specific 
factors  which  constitute  ability;  and  "Group"  factors,  such  as  number 
ability  and  mechanical  ability. 

"Intellect  in  general,"  says  Thorndike^,  "is  the  power  of  good 
responses  from  the  point  of  view  of  truth  or  fact." 

Pintner^  thinks  of  intolligence  as  the  ability  of  the  individual 
to  adapt  adequately  to  new  situations. 

Dearborn’s^  definition  is  ".  . . the  capacity  to  learn  or  to 
profit  by  experience." 

^ Symposium.  "intelligence  ana  Its  Measurement,"  Journal  of  Ea- 
uoationaj  psychology,  (March  and  April,  1921>,  p.  123-147,  195-216 

2 L.  L.  Thurstone,  and  T.  G.  Thurstons.  Examiner  Manual  for  Tests 
of  Pr imary  Mental  Abil  ities  for  xige s 5-6,  Science  Research  Associates, 
Chicago,  1946,  p.  ii 

^ C.  Spearman.  The  Abilities  of  Man,  The  Macmillan  Company,  Kew  York, 
1927,  p.  82 

^ Sympo s iun , loc ♦ cit . 

5 Ibid. 
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Ibid. 
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Although  Spearman's  work  laid  the  foundation  for  the  factor  analysis 
approach  to  mental  ability,  Thurstone1  by  using  this  statistical  tool 
has  isolated  the  .following  eight  components  of  intelligence  which  he 
calls  the  primary  mental  a ilities.  (l)  verbal  meaning,  (2)  word  fluency 
(3)  number,  (4)  reasoning,  (5)  memory,  (6)  space,  (7)  perceptual  speed, 
(8)  motor.  In  the  5-6  year  test,  the  primary  mental  abilities  measured 
are:  (l)  verbal  meaning,  (2)  oerceptual  speed,  (3)  quantitative,  (4) 

motor,  (5)  space. 

Freeman^  lists  three  concepts  of  intelligence:  (1 ) the  organic, 

(2)  the  social,  (3)  the  psychological  or  behavioristic;  the  third 
being  the  only  one  of  direct  interest  to  intelligence  testers.  The 
others  he  calls  'factors'  in  intelligence. 

The  evidence  cited  above  indicates  that  although  there  is  no 
agreement  among  psychologists  regarding  an  exact  definition  or  the 
exact  nature  of  the  combination  of  abilities  known  as  intelligence, 
there  is  agreement  that  intelligence  is  not  a unitary  trait  but  a 
theoretical  composite  whose  elements  can  be  tested,  that  individuals 
vary  greatly  in  the  amount  and  quality  they  possess,  anc  that  within 
limits  it  can  oe  measured.  Psychologists^  then,  by  the  statistical 

^ h.  L.  Thur stone  ana  T.  G.  Thur stone.  "Factorial  Studies  of 

Intelligence,"  Psychometric  Monograph,  No*  2,  University  of  Chicago 
Press,  1941 

^ Frank  N.  Freeman.  "The  Meaning  of  Intelligence,"  Thirty-Ninth 
Yearbook  of  the  National  Society  for  the  Study  of  Bduc  at  ion , Pert  I, 
Public  School  Publishing  Company,  Bloomington,  Illinois,  1940,  p.  11-20 

3 

Dael  Yfolfe.  "Factor  Analysis  to  1940,"  Psychometric  Monograph, 

No.  3,  University  of  Chicago  Press,  1940 
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tool  of  factor  analysis  have  found  that  intelligence  is  maae  up  of  a 
number  of  more  or  less  independent.,  testable,  and  significant  abili- 
ties. The  aim  in  testing  or  measuring  intelligence  is  to  measure 
ability  regardless  of  the  way  in  which  it  was  developed.  It  provides 
a basis  for  placement,  an  approach  to  teaching  the  necessary  skills 
and  an  aid  in  predicting  probable  success  in  school  work. 

The  Value  of  Intelligence  Tests  in  Prognosis 

There  is  considerable  literature  availaole  on  the  use  of  the 
intelligence  quotient  as  a basis  for  predicting  reading  success. 

Many  studies-*-  reveal,  in  the  past,  pupils  were  frequently  put  into 
groups  on  the  basis  of  scores  obtained  on  mental  tests  with  the  ex- 
pectation that  those  in  any  one  group  or  class  would  progress  at  the 
same  rate  in  their  school  work.  The  following  investigations  indic- 
ate the  relation  between  level  of  intelligence  and  progress  in  reading. 

7Titty  and  Kopel  state 

the  relationship  between  intelligence  and  reading  ability 
is  positive,  although  low  intelligence  is  infrequently  a 
cause  of  poor  reacting  . . . Reading  is  one  indiviauat ipn 
of  intelligent  behavior  . . . Valid  tests  of  reading,  there- 
fore, should  show  close  correspondence  with  adequate  tests 
of  intelligence. 

According  to  Deputy^  pupils  at  the  same  intelligence  level  do  not 
advance  equally. 

Although  progress  in  reading  depends  to  a considerable 
extent  on  the  level  of  intelligence  of  the  learner,  the 


1 E.  C.  Deputy.  "Predicting  First  Grade  Reading  Achievement:  A Study 

in  Reading  Readiness,"  Teacners  College  Contributions  to  Education,  Mo. 
426,  Columbia  University,  Mew  T0rk,  lSu,  ^>.  2 ' 

2 Paul  A.  ?.;itty,  and  David  Kopel.  Reading  and  the  Educative  Process, 
Ginn  and  Company,  Boston,  1939,  p.  225 

® Deputy,  loc.  cit . 
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ability  cemanaed  for  success  in  intelligence  tests  is  not 
identical  with  the  ability  necessary  for  achievement  in 
reading. 

On  103  cases,  he  reports  the  unusually  high  correlation  of  .70 
between  the  Pintner -Cunningham  composite  scores  ana  three  reading  tests. 

Cook’s^  study  on  205  children  concluded:  (l)  the  intelligence 

quotient  has  a valuable  contribution  to  make  in  prediction,  (2)  the 
combination  of  intelligence  quotient  and  reading  achievement  at  the  end 
of  grade  one  is  more  reliable  for  prediction  than  either  of  the  tv;o  alone. 

Studies  by  T7olfc,  and  Morphett  end  Hashburne^  indicate  that  success 
in  reacing  improves  with  mental  growth,  and  they  recommend  that  a 
child  have  a mental  age  of  six  years  and  six  months  before  beginning 
formal  reading  instruction.  It  has  been  observed  by  Monroe^,  however, 
that  many  children  learn  to  read  successfully  with  mental  ages  under 
six  years  ana  six  months  while  children  with  mental  ages  of  more  than 
six  years  and  six  months  have  great  difficulty.  Hence,  it  appears  that 
a child  with  a low  mental  age  is  not  likely  to  achieve  outstanding 
success  in  reading.  However , a high  mental  age  is  not  necessarily 

^ Raymond  Cook.  The  Prediction  of  Sixth  Grade  Reading  Ach ievement , 
Unpublished  Master ' s Thesis,  Boston  University,  School  of  Education, 

1945,  p.  16 

^ H.  Uolf.  "The  Relation  of  Intelligence  Test  Scores  of  Kindergar- 
ten Children  to  Their  Readirg  Test  Scores  in  the  First  Grade,"  School 
and  Society,  IX;  1934,  p.  150-152 

^ M-  V.  Morphett  and  C.  Y/ashburne.  " hen  Should  Children  Begin  to 
Aeau* " Elementary  School  Journal,  XXLI:  (February,  1931/,  p.  496 

4 Marion  Monroe.  "Reading  Aptitude  Tests  for  the  Prediction  of 
Success  and  Failure  in  Beginning  Reading,"  Education,  LVI:  (September, 
1935),  p.  7-14 
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associated  with  successful  reading  achievement.  This  has  been  substan- 
tiated by  other  investigations^-. 

Dean^,  in  a comprehensive  study  of  the  relation  of  intelligence  to 
reading  achievement  in  grace  one,  found  mental  age  of  high  positive 
value  in  predicting  success  in  reaair.g  with  correlations  of  .37  and  .70. 

True’s'-  study  of  the  relation  of  reading  and  intelligence  revealed 
that  the  coefficient  of  correlation  varied  from  .10  to  .85  with  an 
average  of  .50.  He  also  concluded  that  correlations  were  higher  for 
group  intelligence  and  reading  tests  than  for  individual  Einets.  This 
is  further  substantiated  by  Gray‘d  and  Deputy^  whose  studies  showed  wide 
range  in  the  correlations  between  mental  tests  ana  reading  tests.  They 
conclude  that  although  progress  in  reading  depends  to  a considerable 
extent  on  the  intelligence  of  the  learner,  other  factors  than  intell- 
igence must  be  considered  in  teaching  primary  pupils  to  reau. 

^ .villi am  Kottmeyer.  "Readiness  for  Reading,  " Elementary  English 
XX IV:  (December,  1947),  p.  534-535 

A 

c Trill  iam  H.  Johnson.  "Development  of  the  Chicago  Program  to  Aid 
Pupils  Lacking  Reading  Readiness,”  Elementary  School  Journal , XLII: 
(January,  194?),  p.  337-346 

Charles  Dean.  "Predicting  First  Graae  Reading  Achievement," 
Elementary  School  Journal,  XXXIX:  (April,  1939),  p.  609-616 

3 L.  True.  "Relation  of  Intelligence  to  General  Progress  in  Read- 
ing, " Encyclopedia  of  Educational  Research,  p.  9 

^ A.  S.  Gray.  "Summary  of  Investigations  Relating  to  Reading," 
University  of  Chicago  Supplementary  Educational  Monographs,  Ho.  23, 

1925  - ' - 

“ Deputy,  op.  cit.,  p.  3 
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Strang-^-  found  correlation  coefficients  between  reaaing  ana  intell- 
igence scores  of  .50  to  .70  for  group  tests. 

Millard's6,  study  founc  that  the  reading  achievement  of  chiluren  of 
every  age  every  age  in  the  upper  intelligence  group  is  superior  to  that 
of  the  lower  intelligence  group. 

As  a result  of  intelligence  and  achievement  tests  given  to  236 
first  grade  children.  The 3 Department  of  Educational  Research,  Toronto 
University  reached  the  following  conclusions:  (l)  there  is  a reasonably 

high  correlation  (.56)  between  intelligence  ana  reading  achievement; 

(2)  either  M.  A.  or  I.  Q.  maybe  used  as  estimates  for  predictive  pur- 
poses; (3)  correlations  for  children  repealing  the  grade  were  the  same 
as  those  for  puoils  making  normal  orogress. 

Keys^  sums  up  the  situation  when  he  says, 

. . . few  psychologists  toaay  look  to  an  individual's 
score  on  an  intelligence  test  alone  to  aetermine  the 
soarce  of  his  aifficulties  or  inaicate  the  exact  solu- 
tion to  his  problems.  It  is  entirely  probable  . . . 


1 Ruth  Strang.  "Relationship  Between  Certain  Aspects  of  Intell- 
igence and  Certain  Aspects  cf  Reading,"  Educational  ana  Psychological 
Measurement , Vol.  XIII,  Do* *  4,  194a,  p.  355-359 

2 Cecil  Millard.  "The  Mature  ana  Character  of  Pre -Adolescent  Growth 
in  Reaaing,"  Child  Development , XI,  1940,  p.  71-105 

3 Eaucational  Research,  Series,  No*  9,  Department  of  Educational 
Research,  University  of  Ontario,  Toronto,  1945,  p.  6 

* Doel  Keys.  "Applications  of  Intelligence  Testing,"  Review  of  Ed- 
ucational Research,  VIII,  (June,  1938),  p.  256 
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the  outcome  of  such  a test  . . . will  contribute  more  to 
sound  clinical  appraisal  than  any  other  single  fact  obtain- 
able. Properly  supplemented  with  other  diagnostic  pro- 
cedures the  information  cerived  is  indispensable  to  an 
intelligent  attack  on  a wide  variety  of  problems. 

Thus,  research  in  this  area  reveals  that  the  use  end  value  of  the 
I.q.  in  reading  prognosis  is  well  established.  As  the  result  of  numer- 
ous investigations  over  a period  of  three  decades,  the  general  conclusion 
is  that  there  is  a significant  positive  correlation  between  the  two  but 
that  other  factors  also  influence  reaaing  efficiency.  Pupils  in  the 
upper  intelligence  group  are  superior  in  reading  achievement  to  those  in 
lower  groups  although  mental  age  is  no  guarantee  of  success  in  reaaing. 

The  intelligence  quotient  determines  the  placement,  approach  to  teaching 
ana  limits  the  kinds  of  skills  any  individual  is  expected  to  learn. 
Correlation  between  intelligence  and  reading  achievement  ranges  from  .10 
to  .85  with  group  tests  showing  a better  correlation  than  individual 
tests.  This  wide  range  also  suggests  tnat  other  factors  than  intelligence 
must  be  considered  in  teaching  primary  pupils  to  read. 

Reading  Reaainess  Factors 

Although  the  term  "reading  readiness"  has  been  in  popular  use 
approximately  three  decades,  its  early  use  was  confined  primer ily  to 
maturation  and  its  effect  on  beginning  reading.  Today,  a reaaing  reaa- 
iness program  concerns  itself  with  preparation  for  reaaing  at  all  levels 
in  which  reading  is  used  as  a tool  in  learning.  For  this  study  the  term 
"reading  readiness"  is  used  only  as  it  affects  beginning  reaaing. 

^ Noel  Keys.  "Applications  of  Intelligence  Testing,"  Review  of 
Educational  Research,  VIII,  (June,  1938),  p.  256. 
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Reading  readiness,  like  intelligence,  has  many  definitions. 

Stanger^  defines  it  as  "a  particular  fitness  for  reading  character- 
ized as  language  maturity,”  and  lists  the  following  factors  important 
for  success  in  beginning  reading:  (l)  a mental  age  of  six  and  one 

half  years,  (2)  good  vision,  (3)  ability  to  make  visual  and  auditory 
discrimination  between  word  forms  and  sounds,  (4)  wide  background  of 
information  and  experience  in  science,  social  science  and  literature, 

(5)  ability  to  perceive  simple  relationships  between  ideas,  (6)  little 
or  no  tendency  to  reversals,  (7)  ability  to  fuse  or  blend  sounds  into 
words,  (8)  good  speaking  vocabulary,  (9)  ability  to  express  thoughts 
in  acceptable  language  units,  sentences,  etc.,  (10)  ability  to  associ- 
ate symbols  such  as  names  and  signs  with  meaning,  (11)  ability  to  enun- 
ciate and  articulate  correctly,  (12)  curiosity,  interest,  anticipation, 
(13 ) th8  desire  for  reading  and  an  appreciation  for  the  content  of 
books.  She*'  qualifies  this  list  by  saying,  "although  these  are  positive 
factors  in  reading  readiness,  they  vary  with  each  child  and  all  are  net 
necessary  pre-requisites  to  reading." 

Murphy ^ defines  reaping  readiness  as  " . . . the  development  of 
skills  necessary  so  that  the  child  may  learn  to  read  without  confusion." 

1 Margaret  A.  Stanger  and  Ellen  K.  Donahue . Prediction  and  Preven- 
tion of  Reap ing  Difficulty , Oxford  University  Press,  1937,  p.  19. 

o 

Lo  c . cit . , 

^ Helen  A.  Murphy.  An  Evaluation  of  the  Effect  of  Specific  Training 
in  Auditory  and  Visual  Discrimination  on  Beginning  Reading,"  Unpublish- 
ed  Ed.  D.  Thesis,  Boston  University,  School  of  Education,  1943. 
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Gates-*-  in  his  monograph  on  reading  readiness,  states  there  are 
many  reauiness  interpretations  and  suggests  that  ideas  on  reading 
readiness  fall  into  three  distinct  groups.  One  group  feels  that 
readiness  is  a period  of  expression  stressing  the  interests  or  purpose 
of  the  child.  A second  group  stress  mental  age  as  the  most  important 
factor  in  readiness,  ana  a third  group  feel  it  is  a general  maturation 
period  during  -which  the  child  matures  mentally  and  socially. 

Wright^  says  a child's  readiness  for  systematic  reading  is  influ- 
enced by  many  factors,  of  which,  phvsicel  conditions,  mentsl  abilities, 
personal  qualities,  and  experience  background  are  the  more  important 
ones . 

On  the  basis  of  evidence  presented  in  eighty  references,  Betts^ 
concludes  that  although  mental,  physical  and  emotional  factors  and 
their  interrelationships  play  an  important  part  in  reading  readiness, 
the  development  of  reading  ability  is  primarily  a problem  of  language 
development.  He  lists  eighteen  factors  important  in  reading  readiness 
and  states  further  a lack  or  deficiency  in  one  or  more  factors  serves 
to  change  th9  importance  of  the  other  factors. 

A.  I.  Gates.  "The  Necessary  Mental  Age  for  Beginning  Reading," 
Elementary  School  Journal,  XXXVII,  (March,  1937),  p.  498-508. 

2 W.  W.  V.'right.  "Reading  Readiness:  A Prognostic  Study,"  Bulletin 

of  the  School  of  Education,  Bureau  of  Cooperative  Research,  Indiana 
University,  Bloomington,  1936,  p.  43. 


3 E.  A.  Betts. 


op.  cit.,  p.  114 
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In  discussing  the  factors  influencing  reading  readiness,  Harrisonl 

note's  that  in  audition  to  the  generalized  factor  of  mental  age,  there 

are  particular  factors  necessary  for  reading  success.  They  are: 

(l)  ability  to  see  likenesses  and  differences,  (2)  ability 
to  remember  word  forms  with  freedom  from  euphasias  and  word 
blindness,  (3)  memory  span  of  ideas,  (4)  ability  to  do 
abstract  thinking,  (5)  ability  to  correlate  abstractions 
with  definite  modes  of  responses  as  this  ability  is  related 
to  the  reading  process. 

Gray  ideas  on  reading  readiness  are  in  close  agreement  when  he 

identifies  these  pre-requisites  to  reading  : 

(l ) wide  experience,  (2)  reasonable  facility  in  use  of 
ideas,  (3)  reasonable  command  of  simple  English  sentences, 

(4)  a relatively  wide  speaking  vocabulary,  (5)  accuracy 
in  visual  and  auditory  discrimination,  (7)  keen  interest 
in  learning  to  reed. 

Stressing  the  importance  of  language  in  the  school  program,  Mckee^ 

lists  the  following  reading  readiness  instructional  jobs: 

(l)  experience  or  background,  (2)  problematic  thinking, 

(3)  speaking  simple  English  Sentences,  (4)  developing  a 
wide  speaking  vocabulary,  (5)  training  in  accurate  enun- 
ciation and  pronunciation , (6)  developing  a desire  to 
read,  (7)  keeping  a series  of  ideas  in  proper  sequence. 

As  the  result  of  three  groups  of  prediction  studies  covering  five 

years  Gates'*  ana  others  conclude  that: 


x Lucille  M.  Harrison.  Heading  Readiness,  Houghton  Mifflin  Comoanv, 
1939,  p.  S-9  " 


2 S • Gray.  "The  Teaching  of  Reading:  A Second  Report,"  Thirty- 
S ixth  Yearbook  of  the  Rational  Society  for  the  Study  of  Education,  Part  I, 
Bloomington,  Illinois:  Public  School  Publishing  Company”,  1C  Zn , p.  79 

2 Paul  Mckee.  Reading  and  Literature  in  the  Elementary  School, 

Houghton  Mifflin  Company,  Boston,  1934,  p.  99-100 

4 Arthur  I.  Gates,  G.  L.  Bond  ana  D.  H.  Russell.  "Methods  of  Deter- 
mining P:eaoing  Readiness,"  Elementary  School  Journal,  XL:  November, 

1939),  p.  165-167 
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Reading  readiness  is  something  that  children  have  acquired 
in  varying  degrees  ...  it  is  something  to  be  taught  and 
not  a series  of  attributes  for  the  development  of  which  a 
teacher  can  do  nothing  but  v.'ait  . . . With  fe.v  exceptions 
the  best  tests  for  predicting  reading  orogress  are  meas- 
ures of  types  of  abilities,  interests  or  information  which 
can  be  learned  and  which  consequently  can  be  successfully 
taught. 

However,  he-*-  concludes  that  th9  best  reading  reaainess  test  is  a diag- 
nostic inventory  of  the  basal  abilities  involved  in  reading  and  that 
this  diagnostic  value  is  of  greater  general  usefulness  than  the  pre- 
dictive service  although  the  more  effectively  the  information  provid- 
ed is  used  in  instruction,  the  greater  the  predictive  value  becomes. 

Kopel’s^  summarization  of  research  data  indicates  that  factors 
connected  with  reading  reaainess  may  include  intelligence,  informal 
reading  performance,  health  and  physical  status,  emotional  and  social 
growth,  language  usage  ana  general  breadth  of  experience.  He  concludes 
".  . . the  teacher  must  consider  all  these  elements  in  initiating  read- 
ing instruction." 

While  research  on  the  components  of  reading  readiness  and  intell- 
igence are  still  going  forward,  it  v/oula  seem  from  the  above  research 
that  inherent  in  both  reading  readiness  and  intelligence  are  a com- 
plexity of  factors,  many  common  to  both,  which  can  be  and  are  measur- 
ed in  existing  tests.  Outstanding  are:  (1 ) language  factors  or  facility 
(both  spoken  and  heard),  (2)  v/iae  experience  as  a background  for  inter- 

■*■  Gates,  loc . cit . 

2 

David  Kopel.  ‘'Reading  Readiness:  Its  Determination  and  Use," 

Teachers  College  Journal,  XIII,  (January,  1942),  p.  64-70. 


pretation,  (5)  visual  anu  auditory  aiscr  imination  or  efficiency,  (4) 
ability  to  do  abstract  thinking  (reasoning;  number),  (5)  motor  coordin- 
ation (eye  ana  hand),  (6)  mental  maturity. 

The  Value  of  Reading  Readiness  Tests  and  Factors  Influencing  the 
Prediction  of  First  Grade  Achievement 

The  problem  of  discovering  v*rhen  the  child  is  adequately  prepared  to 
read  continues  to  be  of  importance  to  educators,  parents  and  first  grade 
teachers.  This  is  evidenced  by  the  volume  of  professional  literature 
concerned  with  an  attempt  to  find  a simple  formula  for  predicting  read- 
iness. The  wide  use  of  objective  appraisals  by  means  of  standardized 
readiness  tests  and  subjective  judgments  of  teacher  observation  in  test- 
ing for  reading  readiness  has  led  to  many  studies  concerned  with  the 
reliability  and  usefulness  of  these  tests.  Recent  studies  tend  to  sub- 
stantiate earlier  studies  v/hich  showed  that  a pupils'  readiness  to  read 
in  grade  one  depends  on  many  factors. 

Steinbackl  in  studying  the  relationships  between  reaaing  achieve- 
ment and  readiness  factors  in  three  hundred  grade  one  pupils,  found  no 
single  factor  of  primary  importance  but  concludes  "that  these  traits 
are  positively  correlated  and  mutually  related." 

Ring's^  study  shows  that  one  half  year  of  reading  readiness  train- 
ing in  grace  one  based  on  Mckee's  list  (quoted  earlier)  resulted  in 

^ Sister  Mary  Nila  Steinback.  "An  Experimental  Study  of  Progress  in 
First  Grade  Reaaing,"  The  Cathol ic  Dn iver s ity  of  Amer ica  Sducat ior.al 
Research  Monographs,  XII,  No.  2,  Washington,  D.  C. : The  Catholic  Ed- 
ucation Press,  1940,  p.  118. 

^ Ona  E.  Ring.  "Effectiveness  of  a Reading  Readiness  Program  as 
Shown  by  Results  of  Standardized  Tests,"  California  Journal  of  Elementary 
ffducaticn  , IX,  (November,  1940),  p.  91-96. 
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faster  progress  in  reading  as  measured  by  the  Gates  Frimary  Reading 
Test.  According  to  the  teachers,  this  training  also  resulted  in  im- 
proved physical  and  emotional  conditions. 

Leary-*-  answering  the  question,  "Are  reading  readiness  tests  of 
value  in  predicting  progress  in  reaaing  ana  in  classifying  pupils  in 
first  grade?"  reports. 

Recent  evidence  indicates  that  all  reading  readiness  tests  are 
fairly  valid  predictors  of  reading  success,  but  no  better 
than  intelligence  tests  or  teachers’  judgment  based  on  rating 
scales.  . . Postponing  the  time  of  beginning  reading  is  the 
simplest  way  of  making  learning  and  teaching  easier  provided 
the  time  formerly  spent  on  reading  is  used  in  worthy  educative 
exper  ience . 

Greenleaf^,  however,  found  five  Uevrton  Readiness  tests  and  reading 
achievement  unrelated,  therefore,  some  tests  are  not  valid. 

In  support  of  the  idea  of  postponing  reading  instruction,  Betts 
reported  that  a few  investigators  still  feel  delaying  reading  instruc- 
tion until  the  child  is  chronologically  eight  or  nine  years  old  will 
automatically  solve  the  problem  of  readiness,  but  the  large  majority 
of  findings  indicate  the  need  of  specific  preparation  for  reading  based 
upon  the  factors  involved  in  readiness  for  reading. 

Gates'*,  who  has  contributed  much  to  reading  readiness  studies. 


! Bernice  Leary.  "What  Does  Research  Say  About  Reading,"  Journal 
of  Educational  Re  search,  XXXIX:  (February,  1946),  p.  440 

2 Edith  Greenleaf . An  Evaluation  of  Visual  Perception  Tests  for 
Predicting  Success  in  Fir st  Graae  Reaaing,  Unpublished  Master  Ts  Thesis, 
Eoston  University,  School  of  Education,  1936 

3 Betts.  op_.  cit . , p.  199-230 

“*  A.  I.  Gates.  "An  Experimental  Evaluation  of  Reacting  Readiness 
Tests,"  Elementary  School  Journal,  XXXIX J (March,  1939),  p.  497-503 
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found  that  reading  reaaine  ss  tests  measured  smaller  areas  of  skills 
than  intelligence  tests  and  were  better  predictors  than  mental  tests 
because  reauiness  tests  were  designed  to  measure  reading  progress, 
tie  also  founa  that  tests  which  measure  reading  progress  two  or  three 
v/eeks  after  school  entrance,  give  satisfactory  predictions  of  read- 
ing ability  at  mid  year,  and  that  the  predictive  value  of  a test 
varies  with  the  teaching  method.  The  most  important  thing  for  the 
teacher  is  to  achieve  an  unuerstanoing  of  the  needs  of  her  individ- 
ual pupils  and  to  set  up  a program  of  instruction  that  takes  the  pupil 
where  he  is  in  ability  ana  proceeds  to  carry  him  forward  from  that 
point.  Thus,  the  better  a teacher  adjusts  her  work  to  the  pupils' 
special  abilities  as  revealed  by  the  reauiness  test,  the  better  the 
prediction  made  by  the  test. 

This  is  further  substantiated  by  Dunklin^,  Johnson^,  and  Kottmeyer^ 
who  studied  the  effectiveness  of  adjusted  instruction  for  average  first 
grade  classes.  Such  adjustment  prevented  an  appreciable  degree  of  fail- 
ure of  pupils  who  seemed  (on  the  basis  of  test  results)  likely  to  fail 
in  first  grade  reading.  They  concluded  that  success  depends  on  the 
diagnostic  point  of  view  of  the  teacfter,  correct  handling  of  diagnostic 

Howard  T.  Dunklin.  "The  Prevention  and  Failure  in  First  Graae 
Reading  by  Cleans  of  Adjusted  Instruction,"  Teachers  College  Contrib- 
utions to  Education,  bo.  602,  Teachers  College,  Columbia  University, 
i’-ew  iork,  1940,  p.  viii  and  112. 

^ Johnson,  op.  cit. 
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Kottmeyer.  op.  cit. 
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testing  materials,  necessary  reading  material,  good  attendance,  good 
or  corrected  physical  condition  of  pupils. 

According  to  Monroel,  reading  aptitude  or  reacting  reauiness  tests 
offer  a technique  for  rapid  survey  of  a first  grace  and  for  homogen- 
eous grouping  of  children  on  the  basis  of  their  abilities.  She  found 
a correlation  of  .75  between  her  reading  aptitude  test  and  reading 
achievement. 

As  a result  of  research  on  existing  readiness  tests,  McCarthy^ 
concludes  that  a reading  reac.iness  test  is  a diagnostic  inventory  of 
reading  achievement  at  an  extremely  low  level.  The  reading  readiness 
test  is  the  first  of  a long  series  of  reading  tests  with  which  the 
child  will  be  confronted  during  his  school  years.  If  the  test  is  to 
predict  well,  it  must  test  those  factors  which  will  be  stressed  in 
the  later  reading  program.  As  a diagnostic  inventory  it  should  in- 
dicate strong  ana  weak  points  and  also  those  areas  which  can  be  de- 
veloped or  strengthened  by  a reading  readiness  program. 

Carr  and  Michaels'5  decided  from  their  study,  however,  that  al- 
though test  results  may  help  in  making  finer  dist inctions  in  homo- 
geneous grouping,  they  are  not  as  valuable  as  teachers'  judgment  for 
predicting  pupil  success  or  failure.  Tests  provide  immediate  results 
for  prediction  which  may  later  be  checked  by  teacher  judgment. 

1 Marion  Monroe.  "Reaaing  Aptitude  Tests  for  th9  Prediction  of 
Success  ana  Failure  in  Beginning  Reading,”  Education,  LVI:  (September, 
1S35),  p.  496-505. 

2 McCarthy.  op_.  cit . 

^ John  W.  Carr  and  Matilda  0.  Michaels.  "Reading  Readiness  Tests 
and  Grouping  of  First  Grade  Entrants,”  Elementary  English  Review,  XVIII: 
(April,  1941 J,  p.  153-138.  
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Gates^  supports  this  finding  whan  he  states: 

...  a reliable  reading  readiness  test  may  be  used  to 
advantage  to  supplement  teacher  judgment  early  in  the 
term  but  by  the  end  of  two  or  ghree  months  the  teacher 
should  be  able  to  classify  the  pupils  as  accurately  by 
means  of  study  and  observation.  However,  teacher  judg- 
ment nay  not  be  an  accurate  basis  of  classification  of 
superior  or  retarded  children. 

Robinson  and  Hall  reviev^ed  reports  of  thirty  three  studies  on  six 
reading  readiness  tests  and  conduced  that  reading  readness  tests 
although  reliable  and  valid,  are  no  more  valid  ir.  predicting  success 
than  intelligence  casts  and  rating  scales. 

Keister 3,  studying  the  reading  achievement  of  three  groups  of 
pupils  entering  gf'ade  one  before  tr.e  age  of  six  found  that  these 
pupils  did  not  grow  in  reading  achievement  fast  enough  to  make  up  for 
the  loss  in  grade  one  and  two.  In  spite  of  the  fact  that  at  the  end 
of  grace  one  these  chilorcn  made  normal  progress,  when  these  same 
children  were  retested  in  the  fall  of  grace  two,  they  showed  a consid- 
erable loss  of  skill  acquired  in  grade  one  which  was  not  made  up  in 
succeeding  grades  as  measured  in  grades  three  and  four.  He  concludes, 
therefore,  that  reading  readiness  ana  intelligence  tests  have  less 
prognostic  value  for  chilaren  chronologically  under  the  age  of  six 
years,  than  for  older  children. 

! Gates,  ojd.  cit . 

p 

Francis  P.  Robinson  and  William  E.  Hall.  "Concerning  Reading 
Readiness  TQsts,"  Bulletin  of  the  Ohio  Conference  on  Rftacing,  Ho.  3, 
Columbus,  Ohio,  Ohio  State  University  Press,  1942,  p.  iv  and  lbT 

2 E.  V.  Keister.  "Reaaing  Skills  acquired  by  Five  Year  Old  Children," 
Elementary  School  Journal,  XLI:  (April,  1941),  p.  587-596. 
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Eoslowl  found  a close  relationship  between  scores  on  intelligence 
and  reading  readiness  tests,  and  scores  on  reading  achievement  tests 
for  109  first  grace  pupils  at  tne  end  of  grace  one. 

Dean^  experimenting  with  readiness  tests  and  mental  age  found 
that  the  relation  of  mental  age  to  reading  achievement  is  .62  while 
readiness  tests  and  achievement  shov/ed  a correlation  of  .59,  therefore, 
mental,  age  is  a better  preaictor  than  readiness  scores. 

Vrilson^  administered  the  Lee -Clark,  Metropolitan,  Van  ancenen  and 
Betts  Re&dy-to-Read  tests  twice  to  25  low  grade  one  pupils  and  25  high 
grace  pupils  and  concluded  that  more  valid  and  reliable  measures  of 
reading  readiness  are  needed.  However,  this  result  may  be  influenced 
by  the  small  number  of  cases  involved. 

Peck  and  McGlothlin^  studied  the  correlation  between  first  grade 
reading  achievement  and  various  other  factors  and  found  that  breadth 
of  information,  readiness  scores,  mental  age,  and  personality  ratings 
show  closest  correlation  to  roaaing  success,  with  1.^.  and  socio-economic 
status  next. 

^ Syoney  Roslow.  "Reading  Reauiness  in  First  Grace,"  Journal  of 
Experimental  Ecu cat ion,  IX:  (December,  1940),  p.  154-159. 

2 

Dean,  op . cit . 

3 Frank  T.  Wilson.  "Early  Achievement  in  Reading, " Elementary  School 
Journal , XLIII: (April,  1942),  p.  609-615. 

4 Leigh  Peck  and  L.  E.  McGlothlin.  "Children's  Information  and 
Success  in  First  Grace  Reading,"  Journal  of  Educational  Psychology, 

XXI:  (December,  1940),  p.  653-654. 
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Berwick^  found  a positive  relation  between  the  scoros  on  a read- 
iness test  and  an  intelligence  test. 

A summary  of  the  above  research  indicates  that  valid  intelligence 
and  reading  readiness  tests  can  predict  reading  success  satisfactorily 
in  grade  one.  Carefully  given,  both  tests  have  valuable  contributions 
to  make  if  the  results  are  properly  evaluated  and  instruction  adjusted 
to  the  individual  differences  revealed.  Evidence  suggests  that  the 
total  score  on  reauiness  tests  is  less  important  than  the  diagnostic 
value  of  the  scores  on  the  separate  parts  of  the  tests.  As  cited 
earlier,  (Gates  and  Kopel)  the  predictive  value  of  a test  may  vary 
from  group  to  group  depending  on  the  variables  affecting  the  particular 
testing  situation.  Variable  factors  such  as  size  of  class,  experience 
of  pupils,  atmosphere  of  classroom,  skill  of  teacher,  types  of  material 
used,  attendance  of  teacher  and  pupils,  language  handicaps,  health 
factors,  etc.,  are  uncontrolled  factors  ir.  testing  situations  and  may 
act  to  increase  or  decrease  the  prognostic  value.  Intelligence  tests 
and  readiness  tests  combined  with  teacher  judgment  are  valuable  tech- 
niques for  appraising  the  child's  development.  It  permits  the  teacher 
to  take  the  child  where  he  is  in  development  end  to  guide  him  toward 
greater  abilities  and  richer  interests. 


1 Mildred  Berwick.  An  Evaluat ion  of  the  Prognostic  Values  of 
Certain  Pre -Reading  Tests'  to  Reading  Ach i e ve me  nt , IT npub  1 i sh e d.  Master ' s 
‘Thesis,  Boston  University,  School  of  Educauion,  1947 
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CHAPTER  III 


THE  STUDY 

Since  research  reveals  the  importance  of  checking  the  high  inci- 
dence of  reading  failure  in  grade  one,  any  measure  that  can  predict 
reading  success  or  failure  before  beginning  reading,  is  a valuable 
instrument  and  one  worthy  of  evaluation. 

Restatement  of  Problem 

The  purpose  of  this  study  is  to  find  out  how  accurately  Thurstones' 
Tests  of  Primary  Mental  Abilities  (5-6)  differentiates  between  good 
and  poor  readers  in  grade  ore. 

Description  of  Investigation 

The  plan  of  this  study  is  to  determine  by  the  correlation  technique 
the  relationship  of  the  Tests  of  Primary  Mental  Abilities  which  measures 
learning  ability  in  its  various  components,  to  reading  achievement,  and 
to  reveal  by  the  method  of  critical  ratio  the  level  of  significance  of 
sex  differences  and  socio-economic  differences. 

Personnel  of  Study 

The  personnel  was  selected  from  three  communities  in  the  Greater 
Eoston  area  representing:  (l)  high  socio-economic  level,  (2)  middle 
socio-economic  level,  (3)  low  socio-economic  level,  Approximately 
ninety  first  grade  children  comprised  the  testing  population  of  each 
town  with  a total  population  of  about  270.  An  effort  was  made  to  con- 
fine the  experiment  to  average  children,  that  is,  those  neither  in  the 
highest  nor  the  lowest  achievement  bracket,  as  determined  by  teacher 
judgment.  Repeaters  were  eliminated  from  the  study.  There  was  a 
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sprinkling  of  children  with  bilingual  background  in  all  three  comnun- 
ities  but  not  in  excess  of  the  usual  incidence  to  be  expected  in  the 
typical  public  school  population. 

Source  6f  Data 

Data  will  be  secured  from  the  Tests  of  Primary  Mental  Abilities 
(5-6)  and  from  the  criterion  test,  the  Metropolitan  Achievement  Test 
for  reading,  Primary  I Battery,  Form  R (Revised)  for  Gracie  I. 

Descr iption  of  Tests 

The  Tests  of  Primary  Mental  Abilities^-  is  a 24  page  booklet  call- 
ing for  written  responses.  The  battery  of  tests  induces  approximately 
seven  practice  and  thirty-five  test  problems  for  each  primary  ability 
(listed  below)  presented  entirely  by  pictures  whiich  each  child  marks 
according  to  verbal  directions  given  by  the  examiner.  Each  child 
was  supplied  with  an  oar.  tag  marker  to  aid  him  in  keeping  the  place. 
Three  of  the  tests  are  timed.  The  testing  period  was  divided  into  two 
sessions,  with  rest  periods  interspersed.  Special  attention  was  given 
to  make  certain  that  the  directions  were  understood  ana  followed.  The 
class  room  teacher  acted  as  monitor  to  see  that  the  children  were  work- 
ing on  the  correct  page.  Testing  proceoure  followed  the  directions  out- 
lined in  the  manual.  Total  testing  time  took  approximately  one  hour. 

The  Primary  Mental  Abilities  is  designed  to  give  a profile  of  mental 
age  scores,  and  quotient  scores  for  the  sub-tests : Verbal -meaning, 
Ferceptual-speed,  quantitative,  Motor,  Space,  ana  also  a total  score 

1 T.  G.  anc  L.  L.  Thurstone.  Tests  of  Primary  Mental  Abilifiss, 
(5-6),  Science  Research  associates,  Chicago,  1946 
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for  V / P / Q / S«  The  test  was  administered  in  January,  1948  by  the 


examiner.  The  coefficient  of  correlation  was  computed  between  the  P.M.A. 
total  score  and  reading  achievement  and  intercorrelations  were  computed 
for  the  sub-tests  ana  reading  achievement  to  determine  which  had  the 
greater  efficiency  for  prediction  of  reaping  success. 

Metro poli ban  Achievement  Tests  for  Heaping  Primary  I Battery , Form  R 
for  Grade  I (revised)^  measures:  (l)  w ord  picture,  (2)  word  recognition, 
(3)  word  meaning.  Scores  derived  are  raw  or  standard  scores  end  grade 
equivalent  scores.  Paw  scores  are  used  in  this  study.  Only  one  test  is 
a timed  test,  word  picture.  This  test  was  acministered  late  in  March, 
1948  to  235  children  in  the  same  first  grades  by  the  examiner,  with  the 
exception  of  the  middle  socio-economic  group.  The  test  in  this  group 
was  administered  and  scored  by  the  respective  class  room  teachers  in 
accordance  with  their  regular  testing  proceoure.  A check  of  the  tests 
revealed  that  a total  of  229  test  scores  from  the  tnree  communities 
were  available  for  use  in  this  study. 

Individual  Eiffe rences 

Although  changing  concepts  in  American  education  began  in  the  early 
1800's  with  the  discovery  that  differences  in  individuals  exist,  the 
use  of  standard  tests  has  served  to  emphasize  this  discovery  of  the 
wide  range  of  pupil  ability;  or  the  extent  of  individual  differences. 

The  research  noted  in  the  field  of  reading  readiness  and  intelligence 
indicates  that  the  measurement  of  a few  specific  attituaes  or  attain- 
ments is  not  sufficient  for  determining  the  actual  reading  readiness 

Gertrude  H.  Hildreth.  Metropolitan  Achievement  Tests,  World  Book 
Company,  Boston,  1946  (Revised ) 
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of  all  children 


. Where  early  reading  programs  consist  largely  of  ex- 
ercises planned  to  parallel  the  content  of  such  tests,  little  mors 
results  than  preparation  of  chiloren  to  make  a good  showing  on  the  tests. 

Differences  in  development  at  first  grade  entrance  are  sufficient 
tc  indicate  the  need  of  understanding  ana  guiding  each  child.  It  is 
necessary  to  ascertain  these  differences  ana  to  record  them.  In  add- 
ition to  the  differences  already  notes.,  this  study  is  concerned  with 
ascertaining  and  recording  sex  differences,  and  socio-economic  differ- 
ences and  their  relation  to  reading  success. 

Sex  Differences 

In  investigations  of  individual  differences  varying  c.egrees  of 
differences  between  the  sexes  have  been  noted.  Determination  of  the 
kinds  and  amounts  of  these  differences  ana  the  reasons  for  them  has 
given  impetus  to  whole  new  lines  of  exoer indentation.  Investigators-^- 
working  with  reading  disability  cases  report  a preponderance  of  fail- 
ures among  the  boys,  ranging  from  10  to  1,  to  5 to  1.  Consistently 
lower  reading  achievement  scores  are  also  reported  for  boys.  Jackson's^ 
study  of  three  hundred  retarded  readers,  revealed  that  36.7  per  cent 

± Du.rrell.  op.  cit . , p.  261 

Monroe,  op.  cit. , p.  98 

E.  :t • Rgtts.  "Teacher  Analysis  of  Reading  Disabilities,"  Elementary 
English  Review,  XI:  (1934),  p.  99-102 

^ Joseph  Jackson.  "A  Survey  of  Psychological,  Social,  and  Environ- 
mental Differences  Between  Advanced  and  Retarded  Readers,"  Journal  of 
Genetic  Psychology,  LXV : (1944J,  p.  113-51 
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were  girls;  63.5  per  cent,  beys.  He  concludes  that  this  difference  is 
too  great  to  be  explained  on  the  basis  of  chance  alone. 

Many  explanations  tut  little  evidence  have  been  advanced  for  tre 
superiority  of  girls  in  reading  achievement.  Durrell^  observed  that, 

"the  fact  that  differences  appear  early  in  grade  one  would  lead  one  to 
suspect  basic  differences  in  boys  and  girls  in  readiness  for  reading." 
Setts^  indicates  that  "sex  differences  in  readiness  for  reading  would 
appear  to  merit  consideration . " 

Studies  by  Baker 3,  Terman  and  Merrill^,  and  Windsor^  indicate  that 
sex  variations  in  intelligence  are  so  small  as  to  be  of  little  signif- 
icance. Other  investigators^  report  that  some  tests  tend  to  favor  girls 
others,  boys,  and  that  "various  tests  give  various  answers  to  sex  vari- 
ability in  intelligence." 

i Durrell.  lcc . cit . 

^ Betts,  oc.  cit . , p.  137 

° Harry  «-T . Baker.  "The  Nature  and  Extent  of  Individual  Mental  Diff- 
erences," Review  of  Educational  Research,  II:  (October,  1S32/',  p.  288-94 

A 

**  Lewis  M.  Terman,  anc  Maud  A.  Merrill.  Measur  ing  Intel  ligence , 
Houghton  Mifflin  Company,  Boston,  1937,  p.  34 

5 A»  Leon  Bins  or , "The  Relative  Variability  of  3oys  end  Girls," 
Journal  of  Educational  Psychology,  18:  (May,  1927),  p.  327-36 

6 M.  G.  Riggs,  "The  Relative  Variability  in  Intelligence  of  Boys  ana 
Girls,"  Journal  of  Genetic  Psychology,  L7I:  (1940),  p.  211-14 

Robert  G»  Ellis,  "The  Laws  of  Relative  Variability  of  Mental  Traits 
Psychological  Bulletin,  XL IV:  (January,  1947),  p.  1-33 

G.  M.  Kuznets,  and  Glga  ^cNemar.  "Sex  Differences  in  Intelligence 
Test  Scores, " Thirty-N inth  Yearbook,  National  Society  for  the  Study  of 
Education,  Part  I,  1940,  p.  212-218 
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Socio-Economic  Differences 


The  research  presented  in  Chapter  II  stresseo  the  importance  of 
experiental  background  as  a neeessary  basis  for  learning  at  the  prim- 
ary level.  Since  education  is  not  entirely  a school  affair,  the  in- 
fluence of  the  home  background  on  a child's  readiness  for  reading, 
must  be  considered.  Factors  associated  with  socio-economic  status,  as 
listed  by  Kvaraceus^ , and  which  may  influence  a child's  success  are: 

"(l)  income  level  of  family,  (2)  occupation  of  father,  (2)  v/orking 
mothers,  (4)  type  of  housing,  (5)  mobility  of  family,  (6)  birthplace." 

The  broken  home,  family-child  conflicts  and  national  origin  of  parents 
also  play  an  important  part  ana  cannot  be  overlooked.  Also,  from 
research  and  experience,  Eetts2  indicates  there  is  a positive  relation- 
ship between  home  background  and  readiness  for  reading.  This  influence 
is  reflected  by  the  quality  and  extent  of  experience  s gained  through 
travel  and  family  discussions  and  the  attainment  of  emotional  and  social 
adjustment.  Facility  in  the  use  of  English  is  also  directly  affected 
in  hemes  where  one  or  more  parents  speak  only  in  a foreign  language. 

He  concludes  that  the  education  and  intelligence  of  the  parents  is  a 
potent  factor  in  the  child's  development. 

Other  invest igatorsb  are  in  agreement  with  this  point  of  view. 

lj-  Y.illiam  C.  Kvaraceus.  Juvenile  Delinquency  and  the  School,  Yorld 
Book  Company,  New  York,  1945,  p.  70-100 

2 Betts-  op.  c it . , p.127 

3 Betty  Griffiths,  Margaret  Stimson  and  Helen  7/itmer . "Factors 
Influencing  Changes  in  School  Adjustment  Between  Kindergarten  ana  the 
Secondary  Grade,"  Smith  College  Stuc.ies  in  Social  York,  11:  (March,  1941) 
p.  191-284 
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Pack  and  others-*-  found  that  although  there  is  a relationship  between 
socio-economic  status  and  reading  achievement,  other  factors,  such  as 
reading  readiness  scores  and  mental  age  showed  closer  correlation. 
Kawin^,  on  the  basis  of  test  results  over  a period  of  years  reported 
a wiae  range  of  variability  in  practically  all  entering  first  grade 
groups  even  though  the  community  represented  a rather  highly  select- 
ed suburban  group  of  upper  socio-economic  status. 

. . . for  knowledge  of  social  ana  experience  background  . . . 
we  must  rely  on  such  information  as  the  school  can  gather 
more  or  less  incidentally,  and  especially  upon  teachers' 
observation  of  pupils  in  many  situations  and  by  objectively 
recording  these  observations. 

However,  studies  show  that  some  of  the  gaps  can  be  bridged  in  the  school 
by  providing  children  with  valuable  experiences  that  will  extend  and 
enrich  knowledge  and  change  habits  and  attitudes  for  the  better. 

The  importance  of  accurate  knowledge  of  sex  differences  and  socio- 
economic differences  can  hardly  be  overlooked  or  minimized  if  adequate 
provision  for  individual  differences  are  to  be  made,  and  if  reading 
programs  are  to  be  adjusted  to  the  most  economical  instruction.  For 
this  reason,  test  results  on  the  Primary  Mental  Abilities  will  b9 
analyzed  by  the  technique  of  critical  ratio  to  determine  the  extent 

of  such  differences. 

( 

Leigh  Peck,  and  L.  5.  McGlothlin,  "Children’s  Information  and 
Success  in  First  Grade  Heading,"  Journal  of  Eaucational  Psychology, 

XXXI:  (December,  1940),  p.  653-64  * ~ 

2 Ethel  Kawin.  "Implications  of  Inuividual  Differences  at  the 
First  Graue  Level,"  American  Journal  of  Orthopsychiatry,  VIII:  No.  4. 
(October,  1938),  p.  654-72 
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Summary 

This  Chapter  describes  the  research  approach  used  in  this  study. 
The  measuring  instruments  employed  were  the  Thurstone s 1 Tests  of 
Primary  Mental  Abilities  (5-6)  and  the  Metropolitan  Reauing  Achieve- 
ment Test,  Primary  _I  Battery,  Form  R (revised)  for  Grade  I_. 

Frequency  distribution  tables  containing  the  Primary  Mental  Abil- 
ities quotient  scores  for  the  high,  middle,  and  low  socio-economic 
groups  for  boys  and  girls  were  set  up. 

The  means  and  standard  deviations  of  the  means  in  the  three 
groups  Yrer9  computed  for  both  tests. 

Using  critical  ratio  as  a criterion,  the  level  of  significance 
for  sex  differences  and  socio-economic  differences  was  determined. 

Comparisons  were  made  between  the  scores  on  the  various  sub-tests 
of  the  Primary  Cental  Abilities  and  the  reading  achievement  score  to 
determine  which  sub-test  was  the  most  reliable  measure  for  predicting 
reading  success. 
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CHAPTER  IV 


ANALYSIS  OF  DATA 

ATter  the  reading  achievement  test  was  administered  the  next  step 
was  to  find  out:  (l)  the  relation  between  the  pupils'  reading  ability 
as  measured  by  the  scores  on  the  Metropolitan  Reading  Achievement  Test 
(the  criterion)  and  the  scores  on  the  Primary  Mental  Abilities  Test 
given  for  the  purpose  of  predicting  reading  success;  (2)  the  level  of 
significance  of  (a)  the  sex  differences,  (b)  the  socio-economic  differ- 
ences. 

The  following  is  an  analysis  and  evaluation  of  the  data. 

The  population  used  in  this  study  v;as  drawn  from  the  first  grades 
in  schools  in  three  Greater  Boston  communities  arbitrarily  selected  to 
represent  high,  middle,  and  low  socio-economic  levels,  and  was  approx- 
imately equally  divided  between  the  sexes  with  132  boys  and  126  girls, 
(see  Table  VI ).  Although  the  total  number  of  subjects  to  whom  the 
Primary  Mental  Abilities  tests  was  originally  given  was  270,  only  248 
were  usable  after  repeaters  and  incomplete  cases  were  eliminated.  For 
the  statistical  analysis  only  229  cases  were  available,  due  to  absences. 
Table  I shows  the  chronological  age  distribution,  the  mean,  standard 
deviation  of  the  mean  of  the  248  pupils  tested  by  the  Primary  Mental 
Abilities  in  January,  1948.  The  mean  chronological  age  was  6 years 
5 months,  with  a stanaara  ueviauion  of  4.0  months.  The  group  showed 
a range  of  5-9  to  7-4.  The  ages  were  heavily  weighted  bet?^een  the  6-1 
to  6-10  intervals,  since  193  (78  per  cent)  of  the  group  were  within 
this  limit.  This  inuicates  a homogeneous  group. 
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Table  I. 


Chronological 
Age  Distribution 

Age 

/ 

wo. 

7 

4 

3 

7 

3 

l 

7 

2 

1 

7 

/ 

5 

7 

o 

to 

6 

1/ 

12 

6 

to 

12 

6 

7 

20 

6“ 

6 

22 

6 

7 

2/ 

5* 

6 

19 

6 

5 

19 

6 

4 

24 

G 

3 

20 

G 

2 

19 

6 

/ 

17 

6 

0 

14 

5 

// 

2 

5 

10 

5 

5 

7 

2 

N 

248 

M 

6-5 

S.D. 

4.0 

Tab/e  2T. 


Reading  Achievement 
Distribution 

Raw 

Scores 

5 

101-105 

I 

96  - loo 

I 

91-  95 

3 

36-90 

5 

31-35 

5 

16-30 

7 

71-75 

5 

66-70 

II 

61-65 

to 

56-60 

II 

SI-55 

1 7 

46-50 

26 

41-45 

25 

36-4o 

19 

31-35 

34 

26-30 

2/ 

21-25 

12 

16-20 

12 

II-  75 

4 

N 

229 

M 

43.0 

S.  D. 

19.2 

37 


Table  II  gives  the  reaching  achievement  attribution , the  mean  and 
standard  deviation  for  229  pupils  tested  late  in  March,  1948  'with  the 
criterion  test,  the  Metropolitan  Achievement  Test,  Primary  I Battery; 
Form  R (revised)  for  Grace  One.  The  mean  raw  score  was  43.0  with  a 
standard  deviation  of  19.2.  The  range  of  scores  was  heavily  vreightea 
betv.een  the  intervals  of  23.8  to  62.2.  The  reading  achievement  level 
as  indicated  by  the  mean  raw  score  (43.0)  corresponds  with  an  age 
equivalent  of  7-2,  which  is  above  the  mean  chronological  age  of  6-5 
plus  two  months  (allowing  for  the  difference  of  time  between  the  admin- 
istration of  the  Primary  Menual  Abilities  and  the  Reacing  Achievement 
tests)  or  6-7.  Hence,  the  group  as  a whole  has  progressed  beyond  the 
normal  expectancy  in  reading  ability. 

Table  III  shows  the  frequency  distribution  and  quotient  scores  for 
boys  and  girls  in  the  high  socio-economic  group  of  the  Primary  cental 
Abilities  sub -tests  and  total  quotient  scores.  The  intelligence 
quotient  scores,  ranged  from  76-160.  Since  the  accepted  mean  for 
normal  or  average  intelligence  for  this  test  is  100  with  a standard 
deviation  of  16,  this  distribution  was  above  the  normal. 

Table  IV  gives  the  frequency  distribution  for  boys  and  girls  for 
the  Primary  Mental  Abilities  sub-tests  and  total  quotient  scores  of  the 
middle  socio-economic  group.  The  highest  score  obtained  was  150  and 
the  lowest  66.  The  mean  score  was  100.05  with  a standard  deviation  of 
14.3.  This  indicates  a normal  or  average  group. 

Table  V gives  the  frequency  distribution  of  boys  and  girls  for 
the  Primary  cental  Abilities  sub-tests  and  total  quotient  scores  of 
the  low  socio-economic  group.  The  highest  score  obtained  was  135  and 
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Tab/e  nr. 


FM-fl.  Quotient  Scores  $ Frequency  Distribution 
for  High  Socio  - Economic  Group 

PM.  A. 
Quotient 
Scores 

Frequency  Distribution  for  Boys  / Girls 

V 

P 

Q 

Mo 

S 

B 

Q 

B+G 

1SG-/60 

1 

1 

1 

/ 

151  -155 

f 

3 

l 

14-6-150 

7 

3 

141-145 

3 

1 

/ 

/ 

136-140 

3 

6 

2 

3 

2 

2 

131-135 

5 

6 

5 

/ 

2 

f 

3 

4 

126  - 130 

2 

4 

5 

2 

2 

/ 

2 

3 

121 -125 

3 

5 

8 

/ 

7 

4 

3 

7 

1/6  - 120 

? 

7 

7 

4 

3 

6 

7 

111  - U5 

to 

10 

15 

3 

7 

8 

3 

17 

106  - no 

12 

15 

7 

7 

12 

8 

8 

16 

101  - 105 

11 

6 

n 

A3 

IS 

6 

6 

14 

% - loo 

13 

6 

12 

24 

7 

2 

4 

6 

71  ~ 15 

15 

7 

5 

8 

6 

2 

3 

5 

36-70 

2 

2 

3 

8 

8 

2 

/ 

3 

81-  85 

3 

2 

!0 

2 

76-80 

I 

l 

l 

8 

4 

1 

/ 

7/  - 75 

3 

66  ~ 70 

/ 

61-65 

1 

/ 

56  — 60 

/ 

51-55 

46-50 

Total 

43 

46 

5? 

M 

1/0.35 

5.  D.  13.1 
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Tab /e  JZ. 

PM. A.  Quotient  Scores  4 Frequency  Distribution 
for  Middle  Socio  - Economic  Group 


PM.  A. 


Frequency  Disfribut/on  for  doystQirls 


Quotient 

Scores 

V 

P 

Q 

Mo 

S 

V+PrqrS 

& 

<3 

B+<5 

156-160 

151-155 

146  - iso 

I 

2 

I 

I 

I 

I 

141-145 

2 

1 

1 

l 

136-  140 

3 

1 

I 

2 

131-  135 

7 

2 

3 

126-130 

1 

1 

2 

2 

2 

1 

1 

2 

I2I-IZ5 

4 

4 

4 

I 

3 

2 

5 

II 6-  120 

3 

3 

5 

4 

1 

3 

4 

III  - H5 

4 

3 

7 

3 

8 

1 

4 

5 

106-  HO 

8 

12 

14 

4 

6 

6 

4 

JO 

101  - )o5 

If 

14 

12 

II 

13 

13 

2 

15 

36  - loo 

12 

10 

14 

3 

6 

7 

3 

16 

31-  35 

15 

7 

13 

18 

12 

5 

2 

7 

86-  3o 

17 

5 

5 

7 

6 

5 

2 

7 

SI  - 65 

7 

<5 

5 

II 

8 

1 

6 

7 

76-80 

3 

/ 

4 

3 

6 

3 

2 

5 

71  - 75 

4 

3 

4 

1 

I 

/ 

2 

66-70 

1 

1 

4 

/ 

1 

61-65 

1 

I 

1 

55-  60 

1 

4 

5/  - 55 

/ 

0 

1 

''0 

Total 

47 

40 

87 

M 

100.05 

5.  D. 


14.3 


Tab/e  IT. 


PM.  A.  Quotient  Scores  4 Frequency  Distribution 
■For  Low  Socio-Economic  Group 

PM.  A. 

Quotient 

Scores 

Frequency  Distribution  for  Boysf  Q/r/s 

V 

P 

Q 

Mo 

5 

V+P+  Q +S 

B 

0 

6+-<7 

156-160 

151  - 155 

146-150 

Z 

141  - 145 

1 

2 

/ 

136-140 

3 

3 

/ 

/ 

131-135 

1 

8 

6 

2 

2 

/ 

/ 

126  - 130 

5 

3 

/ 

3 

2 

2 

121 - 125 

5 

4 

4 

2 

3 

4 

7 

116-120 

5 

5 

5 

l 

a 

7 

2 

5 

III- II 5 

a 

3 

to 

3 

3- 

6 

4 

to 

106-110 

a 

8 

6 

4 

3 

3 

4 

7 

101-105 

12 

14 

13 

10 

7 

a 

5 

17 

56-100 

14 

13 

14 

13 

If 

2 

4 

6 

51-  55 

Id 

1 

lO 

12 

13 

5 

2 

7 

86-50 

4 ■ 

4 

1 

1/ 

5 

Z 

7 

5 

81-85 

2 

4 

1 

n 

4 

J 

1 

76 -SO 

4 

1 

3 

3 

6 

/ 

/ 

2 

71-75 

1 

/ 

7 

4 

/ 

1 

66-  70 

/ 

1 

3 

4 

/ 

1 

61-65 

1 

56-  60 

2 

51- 55 

46-50 

Total 

42 

4o 

82 

M 

104.63 

5. . D. 


!3.J 


' 


4-1 


and  the  lowest  66.  The  mean  was  104.63  with  & standard  deviation  of' 
13.7.  This  group  is  somewhat  above  a normal  or  average  group  in  learn- 
ing ability. 

Table  VI  shows  the  Primary  Mental  Abilities  distribution  for  the 
sub-tests  and  total  quotient  scores  for  the  entire  group  tested.  The 
mean  P.  M.  A.  intelligence  quotient  for  the  132  boys  in  all  groups  as 
shown  in  this  table  was  105.  with  a standard  aeviation  of  13.4.  The 
mean  P.M.A.  intelligence  quotient  for  the  12  6 girls  in  all  groups  was 
105.2  with  a standard  deviation  of  15.5. 

In  interpreting  the  data  derived  from  this  investigation,  a crit- 
ical ratio  of  3.0  or  better  was  considered  as  statistically  signifi- 
cant . 

Since  research  revealed  that  some  intelligence  tests  favor  one 
sex  more  than  the  other,  ana  that  boys  comprise  the  larger  number  of 
reading  disability  cases,  it  was  thought  desirable  to  compare  the 
results  obtained  by  boys  with  those  obtained  by  girls  on  this  test. 
Table  VII  presents  the  results  of  a comparison  of  mean  intelligence 
quotients  obtained  on  the  P.M.A.  by  both  girls  end  boys  with  the  stand- 
ard deviations,  standard  errors  and  critical  ratios.  An  examination 
of  this  table  reveals  the  mean  score  for  132  boys  in  the  three  groups 
>vas  105.  compared  with  105.2  for  126  girls  in  the  three  socio-economic 
groups.  The  mean  difference  between  the  two  was  0.2  in  favor  of  the 
girls.  The  critical  ratio  of  0.11  shows  this  difference  to  be  of  no 
statistical  significance  (when  one  considers  a critical  ratio  of  three 
as  denoting  statistical  significance),  rience,  this  test  ooes  not 


favor  one  sex  more  than  the  other  . 
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Tab/e  JZZ. 


Primary  Mental  Abilities  Distribution 

PM.  A. 

Quofjent 

Scores 

Frequency  Oistnbuiion  for  boys i Q iris 

V 

P 

Q 

Mo 

5 

WV(?*5 

m>5 

B 

MW 

<7 

156-160 

1 

1 

/ 

IS  1-155 

I 

3 

1 

/ 

146-150 

1 

II 

/ 

4 

/ 

/ 

141-145 

2 

5 

3 

1 

2 

/ 

I 

136  -140 

3 

12 

6 

2 

6 

2 

2 

131-135 

6 

2/ 

13 

6 

4 

5 

1 

4 

126  - 130 

3 

14 

!0 

5 

7 

7 

4 

3 

IZI-I25 

3 

13 

17 

5 

to 

2/ 

12 

4 

116-120 

14 

15 

15 

6 

15 

22 

II 

II 

III  - H5 

22 

16 

32 

4 

23 

32 

15 

17 

106  - HO 

26 

35 

24 

15 

2\ 

33 

17 

16 

101  - 105 

34 

34 

35 

34 

35 

46 

24 

17 

46  - lOO 

33 

24 

4o 

45 

26 

28 

II 

17 

41-  45 

44 

15 

28 

34 

31 

14 

12 

7 

66-40 

23 

II 

4 

26 

14 

14 

4 

lO 

81-  85 

12 

14 

6 

32 

14 

8 

2 

6 

i 

Oo 

o 

8 

3 

8 

/4 

16 

3 

5 

3 

71-  75 

5 

4 

14 

5 

3 

1 

2 

66-  70 

I 

2 

2 

3 

8 

2 

2 

61-  65 

I 

1 

1 

3 

56  - 60 

1 

1 

7 

5/ -55 

/ 

46  -50 

N 

258 

132 

126 

M 

49.5 

107.7 

105.7 

45.4 

100.3 

105.1 

105.0 

105.2 

5.  D. 

14.3 

14.3 

15.1 

146 

14.3 

14 A 

13.4 

15.5 

' 

Table  VIII  presents  the  results  of  a comparison  of  the  mean  intell- 
igence quotients  obtained  on  the  P.A.A.  by  the  three  socio-economic 
groups  with  the  standard  deviations,  standard  errors  and  critical  ratios. 
The  mean  intelligence  quotient  of  the  high  group  was  110.35  as  com- 
pared with  100.05  for  the  middle  group.  The  mean  difference  was  10.3  in 
favor  of  the  high  group.  The  critical  ratio  of  5.0  shows  this  differ- 
ence to  be  statistically  significant. 

The  mean  score  of  the  high  group  was  110.35  as  compared  with  104.63 
for  the  low  group.  The  mean  difference  was  5.72  in  favor  of  the  high 
group.  The  critical  ratio  of  2.S2  shows  this  difference  to  be  near 
enough  to  the  significant  level  of  three  (for  whis  study)  to  be  worthy 
of  consideration  and  indicates  that  differences  exist. 

The  mean  intelligence  quotient  of  the  middle  group  was  100.05  as 
compared  with  104.63  for  the  low  group.  The  mean  difference  was  4.58 
in  favor  of  the  low  group.  The  critical  ratio  of  2.12  shows  this  diff- 
erence to  favor  the  low  group.  Although  2.12  is  lover  than  the  cri- 
terion of  3.0,  nevertheless,  this  difference  may  indicate  that  the 
arbitrary  standard  for  the  socio-economic  level  assumed  for  the  middle 
and  low  group  may  not  have  been  correct.  Thus,  the  mean  score  of  the 
high  socio-economic  group  is  higher  than  what  of  the  middle  grouo,  but 
the  critical  ratio  of  2.82  although  lower  than  3.0  is  high  enough  to 
indicate  that  this  is  a true  difference  ana  not  wholly  attributable  to 
chance  fluctuations. 

Table  IX  shows  the  intercorrelations  bst7»een  the  different  sub- 
tests and  total  score  ana  the  correlation  of  each  sub-test  anc.  total 
score  with  the  criterion,  (score  on  the  reading  achievement  test). 


Tab/e  VIL  . 


5 ex  Differences  by  P.Sfl.A. 
using  Critical  Ratio  as 

Scores 

Criteria 

1 

Test 

Sex 

N 

M 

S.D • 

S.E. 

M-Mz 

1-2 

C.R. 

PM.  A. 

Boys 

13  Z 

105.0 

13.4 

til 

0.2 

1.3 

0.  II 

/-fP+Q+5 

Girls 

126 

/OS.  z 

/S.5 

1.33 

Table  YUL 


Socio-Economic  Differences  by  RM.  A.  Scores 
using  Critical  Ratio  as  Criteria 


Test 

Soc/o- 
£co. . 
Level 

N 

M 

S.D . 

S.E. 

M,-M2 

S.E.i-z 

C.R. 

High 

3 9 

HO.  35 

13.1 

1.34 

10.3 

2.0$ 

5.0 

P.M.A. 

Middle 

37 

100.05 

14.3 

1.53 

High 

8? 

H0.35 

/ 37 

1.3? 

S.  72 

Z.04 

2.82 

LOW 

32 

104.63 

IS  7 

1.52 

Middle 

37 

100.05 

14.3 

1.53 

4.58 

2.15 

Z./2 

low 

<32 

104.63 

13.7 

!.5Z 

A study  of  Table  IX  shows  the  coefficient  of  correlation  between 
Verbal -Meaning  and  the  total  ?...  .A.  score  v/as  .77  with  a standard 
error  of  /.026.  This  correlation  shows  a somewhat  marked  relation- 
ship with  a forecasting  efficiency  of  36  per  cent  better  then  chance; 
or  evidence  of  good  prognostic  value. 

The  coefficient  of  correction  for  Perceptual -Speed  to  the  total 
score  was  .75  with  a standard  error  of  /.027.  ihis  has  a forecast ing 
efficiency  of  34  per  cent,  which  is  considereu  good  for  prognosis. 

The  coefficient  of  correlation  for  Quantitative  to  the  total  score 
was  .92  with  a standard  error  of  /.010.  This  shovrs  a very  dependable 
relationship  with  a forecasting  efficiency  of  60  per  cent  which  is  evio 
ence  of  marked  reliability. 

The  coefficient  of  correlation  for  iviptor  to  the  total  score  was 
.36  with  a standard  error  of  /.054.  The  forecasting  efficiency  of  7 
per  cent  indicates  a negligible  value  for  prediction. 

The  coefficient  of  correlation  for  Space  to  the  total  score  was 
.74  with  a standard  error  of  /.028,  or  33  per  cent  forecasting  efficien 
cy.  This  correlation  shows  goo a prognostic  power. 

It  is  quite  evident  that  the  sub-test  which  has  the  strongest  in- 
fluence on  the  total  score  is  the  Quantitative  value.  The  next  high- 
est is  Verbal -Mean  ing,  with  Perceptual -Speed  and  Motor  in  descending 
oraer.  Motor  has  little  value  for  prognosis. 

Further  examination  of  Table  IX  shows  the  Primary  Mental  Abilities 
has  the  following  predictive  power. 

The  coefficient  of  correlation  between  the  Verbal -Me  an  ing  score 
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Table  _ZZ”. 


4& 


Correlation  Coefficient  4 Multiple  Correlation 

Cor 

Primary  Mental  Abilities  4 Pending  Achievement 

1 

2. 

3 ■ 

Multiple 

Correlation 

Cub  Tests 

V+P+Qi-5 

R.A . 

V 

r,2-o.i7 
to.  02  6 

tJ3-0.36 
to.  056 

fos**77 

p 

£,-475 
±0.0  27 

r.,.0.38 

±0.057 

/^>23=A75 

Q 

rlz  --0P? 
to.  0/0 

rj3-.0.43 

±0.054 

Mo 

r^o.36 

± 0.054- 

K,*0.Z7 

±0.061 

rm=o.38 

S 

^0.74 

±0.028 

1 0.0  53 

fa'0-1* 

V+P+Q+S 

r?^o.44 

±0.  050 

. 


and  reading,  achievement,  was  .36  with  a standard  error  of  /.058.  This 
has  a forecasting  efficiency  of  7 per  cent  and  hence  of  slight  value 
for  prognosis. 

The  coefficient  of  correlation  between  Perceptual -Speed  end  read- 
ing achievement  was  .38  with  a standard  error  of  /.057.  The  forecast- 
ing efficiency  of  seven  per  cent  plus,  has  slight  prognostic  value. 

The  coefficient  of  correlation  between  ^uant itative  end  reading 
achievement  was  .43  with  a standard  error  of  /.054.  This  indicates  a 
moderate  relationsnip,  or  a predictive  value  of  about  10  per  cent 
bettor  than  chance. 

The  correlation  between  Motor  and  reading  achievement  was  .27  with 
a standard  error  of  /.061.  This  correlation  is  only  4 per  cent  better 
than  chance  and  therefore,  of  little  prognostic  value. 

The  coefficient  of  correlation  between  Space  and  reading  achieve- 
ment was  .45  with  a standard  error  of  /. 053.  This  correlation  indicates 
a predictive  value  of  about  10  per  cent  better  than  chance  and  therefore, 
of  limited  value  for  prognosis. 

The  coefficient  of  correlation  between  the  total  quotient  score 
(V/P/Q/S)  and  reading  achievement  was  .49  with  a standard  error 
of  /.050.  The  forecasting  efficiency  of  13  per  cent  better  than  chance 
has  moderate  value  for  prognosis. 

Further  study  of  Table  IX  reveals  that  the  multiple  correlation  of 
Verbal -Meaning  and  reading  achievement  was  .77  with  a forecasting 
efficiency  of  36  per  cent  better  than  chance  with  good  prognostic  value. 

The  multiple  correlation  between  Perceptual -Speed  and  reading 
achievement  «as  .75  with  a forecasting  efficiency  of  34  per  cent.  This 
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is  considered  good  for  prognosis. 


The  test  of  quantitative  shows  the  highest  multiple  correlation 
to  reading  achievement  of  all  the  sub-tests  with  a correlation  of  .90. 
The  forecasting  efficiency  of  60  per  cent  is  evidence  of  marked  relia- 
bil  ity. 

The  multiple  correlation  between  Motor  and  reading  achievement  v;as 
.38.  The  forecasting  efficiency  of  8 per  cent  is  too  slight  to  be  of 
any  predictive  value. 

The  multiple  correlation  between  Space  and  reaaing  achievement 
was  .74.  This  has  a forecasting  efficiency  of  33  per  cent  which  is 
considered  fair  for  prognosis. 

From  the  correlations  to  reading  achievement,  the  Primary  Mental 
Abilities  does  not  appear  to  yield  high  prognostic  value  for  reaaing 
achievement  although  it  is  statistically  strong  enough  to  indicate  a 
positive  relationship.  It  seems  that  the  sub-tests,  because  of  their 
variance,  show  that  Space  is  one  of  the  strongest  factors  making  up 
the  Primary  Mental  Abilities  ana  yields  closer  affinity  to  reaaing 
achievement  than  the  other  sub-tests.  From  the  multiple  correlations, 
it  appears  that  when  the  factors  making  up  the  Primary  Mental  Abilities 
Test  are  interlocked  with  the  reaaing  achievement  values,  the  sub-tests 
show  significant  strength.  This,  of  course,  is  subject  to  the  original 
assumption  that  the  Primary  Mental  Abilities  scores  ana  reading  achieve 
ment  are  strongly  related.  This  strong  relationship  is  not  completely 
borne  out  by  the  coefficients  of  correlation. 
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Summary 


This  chapter  analyzed  and  evaluated  the  data  in  relation  to  the 
major  purpose  of  this  stuay,  the  predictive  pov/er  of  the  Thurstones' 

Tests  of  Primary  Mental  Abilities  (5-6);  and  the  two  specific  problems, 
the  sex  and  socio-economic  differences  revealed  by  this  test,  were  con- 
siders d. 

Chronological  ages,  sub-test  ana  total  quotient  scores  on  the 
Primary  Mental  Abilities  for  the  three  socio-economic  levels  for  boys 
and  girls;  anc  Metropolitan  Achievement  Test  raw  scores  were  presented 
in  frequency  distribution  tables,  with  means  and  standard  deviations, 
in  order  to  present  as  complete  a picture  as  possible  of  the  results 
obtained  in  this  investigation. 

Comparison  tables  based  on  the  correlation  coefficients  and  multiple 
correlation  coefficients  between  the  Primary  Mental  Abilities  and  read- 
ing achievement  ?/ere  presented  to  aetermins  the  preaictive  power  of  the 
te  st  in  que  st  ion . 

Tables  were  presented  indicating:  (l)  the  level  of  significance 
of  the  boys  quotient  scores  as  against  the  girls  quotient  scores  or  the 
Frimary  Mental  Abilities;  (2)  the  level  of  significance  of  the  differ- 
ences of  the  three  socio-economic  groups  studied  in  this  investigation. 

Correlations  obtained  between  the  Primary  Mental  Abilities  and 
reading  achievement  ranged  from  /.27  to  /.45  on  the  sub-tests  and  /.49 
on  the  total  (V  / P / Q / S).  Th9  percentage  of  forecasting  efficiency 
of  these  correlations  v.-as  from  four  to  thirteen  per  cent  better  than 
chance , which  indicated  that  the  predictive  value  of  the  Primary  Mental 


- V ' - 


. 


Abilities  Test  was  limited  in  use  as  a prognostic  instrument  of  read- 
ing achievement. 
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CHAPTER  V 


SUMMARY  AH D CONCLUSIONS 

This  experiment  was  conducted  to  determine  vihsther  the  Tests  of 
Primary  Mental  Abilities  can  be  used  to  predict  reading  achievement 
in  grade  one  . 

Lata  for  the  stuay  came  from  248  first  graae  pupils  in  three 
greater  Boston  communities  arbitrarily  selected  to  represent  (l)  high 
socio-economic  status,  (2)  middle  socio-economic  status,  (3)  low  socio- 
economic status.  These  children,  although  not  completely  randomized, 
may  be  considered  fairly  typical  of  children  in  the  first  grace. 

The  test  used  to  predict  reading  achievement  was  administered  in 
January,  1948  and  is  as  follovjs : 

Thurs  tones  * Tests  of  Primary  Mental  Abilities  (5-6) 

1 . Ve  rb  al  -Me  an  ing 

2.  Perceptual -Speed 

3.  Quantitative 

4.  Motor 

5.  Space 

6.  Total:  V / P / Q / S 

Data  for  pupils  repeating  first  grace  was  eliminated. 

Reading  achievement  was  measured  late  in  March,  1948  by  the 
Metropolitan  Reading  Achiovement  Test,  Pr imary  I Baotery , Form  R, 
(revised)  f o r Grade  One . 

The  data  obtained  from  the  administration  of  the  tests  was 
analyzed  statistically  with  tna  following  conclusions: 
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1.  The  total  quotient  scores  of  the  Tests  of  Primary  Cental 

Abilities  correlated  with  the  raw  score  on  the  Metropolitan  Achievement, 
Test  y/us  with  a standard  error  of  /.032. 

2.  'i.hen  the  sub-t3sts  were  correlated  with  raacing  achievement, 
the  follovring  was  revealed: 

a.  The  coefficient  of  correlation  between  Ve rbal-Msan ing 
and  reaaing  achievement  was  /.35  with  a standard  error 
of  A 024 . 

b.  The  coefficient  of  correlation  between  Perceptual  -Speed 
and  reading  achievement  r<as  /.38  with  a standard,  error  of 
/. 025. 

c.  The  coefficient  of  correlation  between  quant it at ive  and 
reading  achievement  was/. 43  with  a standard  error  of  A028. 

d.  The  correlation  between  Moto r and  reading  achievement  was 
/. 27  with  a standard  error  of  A 01 8. 

e.  The  correlation  between  Space  and  reading  achievement  was 
A 45  with  a standard  error  of  /.030. 

3.  The  study  shows,  that  on  the  group  tested,  of  the  factors  con- 
sidered above,  quant itatrve  and  Space  Y/ere  the  most,  significant  in 
determining  a child's  success  in  first  grade  reading. 

4.  The  frequency  distribution  for  the  various  sub-tests  as  well  as 
the  total  score  indicated  a normal  bell-shaped  curve  which  is  indicative 
of  the  discriminating  values  set  up  by  this  test,  ie . , Primary  Mental 
Abilities  and  its  attributes. 


5.  The  Primary  Mental  Abilities  has  a trend  in  the  direction  of 
predicting  reading  success  in  first  grade  but  not  of  sufficient  strength 
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to  warrant  complete  reliability  -without  other  measures. 

6.  The  order  of  difficulty  of  the  various  factors  tested  (sub- 
tests) was  revealed  to  be  fairly  stable  with  all  groups  tested. 

7.  There  were  no  statistically  significant  cif'ferences  between 
the  results  obtained  for  boys  and  for  girls,  in  this  study,  on  the 
Tests  of  Primary  Mental  Abilities. 

8.  There  were  statistically  significant  differences  between  the 
results  obtained  for  the  high  socio-economic  group  and  the  middle  socio- 
economic group.  T^e  arbitrary  assumption  that  the  low  socio-economic 
group  was  below  the  middle  group  is  apparently  questionable  and  needs 
further  study. 

9.  The  Tests  of  Primary  Mental  Abilities  discriminated  between 
good  and  poor  readers  for  the  population  tested  as  was  evidenced  by 
the  frequency  distributions. 

Conclusions 

The  conclusions  for  this  study  were  made  with  reference  to  the 
major  purpose  and  the  two  specific  problems  which  were  discussed  in 
the  preceding  chapters. 

An  evaluation  of  the  data  seemed  to  indicate  the  following  conclu- 
sions . 

1.  There  was  an  indication  that  knowledge  of  a pupils'  intelli- 
gence quotient  was  an  aid  in  estimating  his  probable  success  or  failure 
in  reading,  as  the  correlation  between  the  intelligence  quotients  and 
reaching  achievement  has  a prognostic  value  of  about  13  per  cent  better 
than  chance.  This  would  indicate  that  thirteen  more  children  per  hun- 


dred were  selected  than  if  it  had  been  done  indiscr iminatelv. 
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2. 


'he  sub-tests  quantitative  and  Space  had  a better  prognostic 


value  than  the  other  sub-tests  v ith  a value  of  ten  per  cent  better  than 
chance.  Motor  had  the  lowest  value  for  prognosis  with  only  a four  oer 
cent  better  than  chance  prediction. 

3.  The  Tests  of  Primary  Mental  Abilities  aoes  not  favor  one  sex 
more  than  the  other. 

4.  The  Tests  of  Primary  Mental  Abilities  revealed  socio-economic 
differences,  which  pointed  up  the  need  for  care  in  assigning  socio- 
economic levels  to  groups. 
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CHAPTER  VI 


L BUT  AT  IONS  AND  SUGGESTIONS  FOR  FURTHER  STUDY 

Limitatiors 

1.  Data  used  in  this  study  were  all  objective. 

2.  Thera  was  an  eight  to  ten  week  interval  between  the  adminis- 
tration of  the  intelligence  test  and  the  reading  achievement  test.  A 
longer  interval  might  have  affected  the  predictive  value  of  the  test. 

5.  Teacher  estimate  of  pupil  success  or  failure  was  not  includ- 
ed in  this  study.  Such  an  estimate  ma;/  have  increased  the  value  of 
the  study. 

4.  Data  presented  was  based  on  one  group  intelligence  test. 
Possibly  an  individual  intelligence  test  would  have  resulted  in  a.  more 
accurate  measure* 

5.  The  reaaing  achievement  test  selected  may  not  have  been  the 
best  measure  for  the  population  selected. 

6.  The  effect  of  the  severe  winter  on  school  attendance  may  have 
influenced  the  reading  achievement  of  the  pupils. 

Suggestions  for  Further  Stu dy 

1.  The  children  used  in  this  study  should  be  followed  for  the 
next  two  years  and  their  reading  achievement  scores  on  standard  read- 
ing tests  recorded  each  year.  Product  moment  correlations  should  be 
comouted  between  achievement  and  the  scores  on  the  Primary  Mental 
Abilities  in  craer  to  ascertain  which  sub-test  had  the  highest  predic- 
tive power  and  whether  any  one  test  predicted  better  than  the  comoos ite 


score . 
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2.  Correlate  the  results  ol*  the  Primary  Mental  Abilities  with 
arithmetic  achievement  scores  obtained  on  standard  arithmetic  tests 
to  ascertain  the  predictive  value  of  the  Primary  Mental  Abilities  to 
arithmetic  achievement. 

3.  Administer  the  Tests  of  Primary  Mental  Abilities  at  school 
entrance.  Teach  the  Learning  to  Think  Series^  workbook  and  re-admin- 
ister  the  Tests  of  Primary  t«ental  Abilities  and  note  the  effect  of 
such  teaching  on  scores.  Correlate  these  results  with  later  reading 
achievement  scores. 

4.  Study  the  percentage  of  children  succeeding  or  failing  in 
reading  at  the  end  of  grade  one  after  adjusting  instruction  according 
to  results  of  the  Primary  Mental  Abilities  diagnostic  scores  secured 
at  the  beginning  of  grace  one  . 

5.  Since  the  children  stuaiec  are  "war  babies"  it  would  be  inter- 
esting to  know  how  these  groups  differ  from  normal  groups  in  socio- 
logical factors  such  as  broken  homes,  with  fathers  in  service  and 
mothers  at  work;  the  effect  of  the  high  migration  of  families  during 
the  war  years. 

6.  Study  the  effect  of  physical  handicaps  on  achievement. 

7.  Study  the  effect  of  teaching  procedure  to  determine  the  effect- 
iveness with  which  teachers  make  use  of  test  results  and  'whether  schools 
are  justified  in  using  such  tests. 

8.  Note  the  extent  of  the  sex  differences  on  the  Primary  M9ntal 
Abilities  sub -tests. 

Thelma  G.  Thurstone.  Learning  to  Think  Series : Play  and  Learn, 

The  Red  Book,  Science  Research  Associates,  Chicago,  1947 
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9.  A similar  study  which  would  include  teacher  judgment  of 
pupils  or  a standard  reacting  readiness  test  in  comparison  with 
reading  ability,  would  further  enhance  the  use  of  predictive  meas- 


ures. 
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Mean  and  Standard  Deviations  Based  on  PM. A.  V+P+Q-rs  Scores  for  &oys  d Girls  and  High,  Middle  4 Low  Socio-Economic  Groups 
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